BACKGROUND: The aim of this study was to examine trends of Down syndrome (DS) in relation to maternal age and termination of pregnancies (ToP) in 20 registries of the International Clearinghouse for Birth Defects Surveillance and Research (ICBDSR). METHODS: Trends of births with DS (live-born and stillborn), ToP with DS, and maternal age (percentage of mothers older than 35 years) were examined by year over a 12-year period (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004). The total mean number of births covered was 1550,000 annually. RESULTS: The mean percentage of mothers older than 35 years of age increased from 10.9% in 1993 to 18.8% in 2004. However, a variation among the different registers from 4-8% to 20-25% of mothers >35 years of age was found. The total mean prevalence of DS (still births, live births, and ToP) increased from 13.1 to 18.2/10,000 births between 1993 and 2004. The total mean prevalence of DS births remained stable at 8.3/10,000 births, balanced by a great increase of ToP. In the registers from France, Italy, and the Czech Republic, a decrease of DS births and a great increase of ToP was observed. The number of DS births remained high or even
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INTRODUCTION
The incidence of Down syndrome (DS) at conception is highly dependent on maternal age (Lindsten et al., 1981; Hecht and Hook, 1996; Olsen et al., 1996; Bray and Wright, 1998 ). Carothers and co-workers (1999) concluded, based on data from 49 population groups, that variation between population groups was small, after accounting for maternal age. The majority of observed differences in the prevalence of births with DS between populations are thus likely to be due to variations in maternal age distributions, maternal age-specific pregnancy rates, and the use of prenatal diagnosis and the termination of affected pregnancies.
The International Clearinghouse for Birth Defects Surveillance and Research (ICBDSR) is an international organization of population-and hospital-based registers for surveillance and research of birth defects (Botto et al., 2006) . We assessed the impact of changes in maternal age and the use of prenatal diagnostic procedures and elective terminations on the prevalence of DS at birth. Data for this study came from the ICBDSR for the period 1993-2004, which comprises 20 registries in nine European countries and five non-European countries.
MATERIALS AND METHODS
Data were provided by 20 birth defects registers (Table 1 ) from 14 countries (Australia, Canada, Czech Republic, England, Finland, France, Israel, Italy, Mexico, the Netherlands, Norway, Sweden, USA, Wales). Six registers (Czech Republic, England, Finland, Norway, Sweden, and Wales) covered all births in the nation, and the other 14 registers covered all births from a defined region in their country. France and Italy reported data from three and four different regions, respectively.
The following data were obtained from each registry by year 1993-2004: total number of births, percentage of mothers older than 35 years of age at delivery, number of children (live-born and stillborn) with DS per 10,000 births, number of terminations of pregnancies (ToP) with DS per 10,000 births, and total number of live-born, stillborn, and ToP with DS per 10,000 births. The overall means and percentages are presented as weighted means according to number of births per country (Table 1) .
Mean gestational age in weeks at termination for DS in mothers >35 years of age in 2002 was available for 16 of the registers (Table 2) . 
RESULTS

Maternal Age
The percentage of delivering mothers >35 years of age increased in most registers included in the study (Figs. 1  and 4 ). The percentage of mothers older than 35 years of age increased from 10.8% in 1993 to 18.8% in 2004. The overall percentage for each register is presented in Table  1 . The lowest percentage of older mothers was observed in the Czech Republic (5.8% over the study period, ranging from 4.3% in 1993 to 8.1% in 2004). Mexico had a similar low percentage of older mothers (6.2%), which did not change during the study period. The greatest increase in mothers >35 years of age was observed in Italy (all four registers combined), where the percentage increased from 14.5 to 22.7% during the study period. A similar increase was observed in France, and the Paris region reported the highest percentage of mothers older than 35 years of age (28.7% in 2004) . Similar increases in maternal age were reported from the two Australian registers with 12.9% of the mothers >35 years of age in 1993 compared to 22.4% 2004. There was a much smaller increase (14.8 to 16.5%, in 1993 and 2004, respectively) in the percentage of mothers >35 years of age in the mean of the two registers in North America (Canada Alberta and USA Atlanta) compared to the European and Australian registers.
Births with DS
Overall, the mean birth rate with DS remained stable (8.3/10,000 births) during the study period (Figs. 2 and  4 ). There were, however, differences between registers. A marked decrease in DS births was observed in registers from France and Italy, whereas Canada Alberta, Israel, and Norway reported an increase in DS births.
ToP with DS
The mean rate of ToP with DS increased from 4.8/ 10,000 births in 1993 to 9.9/10,000 births in 2004 (Fig. 4) . The greatest increase was observed in France, especially in the Paris region (14.8/10,000 in 1993 to 35.7/10,000 in 2004). In the two North American registers (Canada Alberta and USA Atlanta) the rates of ToP with DS were low (Fig. 5) , and little change was observed during the study period (3.5 and 3.1/10,000 births in 1993 and 2004, respectively). The ToP rate in Norway was low compared to that of the other Nordic countries. The mean gestational ages at ToP because of DS in mothers >35 years of age are presented in Table 2 and range from 16.91 week in Victoria (Australia) to 22.67 weeks in Strasbourg (France).
Total Prevalence of DS
The total mean prevalence of DS (live and stillbirths and terminations of pregnancies) increased from 13.1/ 10,000 births in 1993 to 18.2/10,000 births in 2004. In 1993 in the European and Australian registers almost twothirds of all DS pregnancies resulted in a birth, but in 2004 an opposite trend was seen with two-thirds of DS pregnancies ending in ToP (Fig. 5 ). In the North American registers about 3 =4 of all DS pregnancies resulted in birth of a DS child, with little change over time.
DISCUSSION
We found increases in maternal age at birth for most registers, consistent with the findings of Dolk et al. (2005) for Europe and Bittles et al. (2006) in Australia. This has resulted in an increase in pregnancies with DS, but because of increasing use of different prenatal diagnostic procedures followed by terminations of DS pregnancies, overall there has been no change in births of children with DS. In most registers the increase in DS pregnancies was balanced by an increase in terminations. However, in France (also reported by others, such as Khoshnood et al., 2004 Khoshnood et al., , 2008 and Italy, there was a very clear decrease of DS births.
In the North American registers (Canada Alberta, Mexico, and USA Atlanta) there was no or very little increase in mean maternal ages, and terminations of pregnancies with DS were performed to a lesser degree than reported from the Australian and European registers (Stiffel et al., 2004) . In the USA an increase in children born with DS has been reported (Besser et al., 2007) , and in Victoria, Australia, no change in live-birth prevalence has been reported (Collins et al., 2008) . In the present study an increase in DS births was observed in Alberta, Canada, Israel, and Norway.
There are great differences in the laws and policies concerning terminations of pregnancies between countries . Terminations of pregnancies are allowed to be performed very late in the second trimester in some countries (Czech Republic, France, Israel, and Italy) and not permitted at all in Mexico. These differences, along with different methods of prenatal screening and diagnosis, are reflected by differences in gestational age at the time of terminations of pregnancies with DS (Table 2 ). In France and Italy, but also in Israel and USA Atlanta, the mean gestational age at terminations was later compared to that of Australia Victoria, Canada Alberta, Finland, Northern Netherlands, and Sweden. The implementation of the measurement of nuchal translucency and maternal serum screening have been an important factor in the reduction in prevalence of DS births in France (de Vigan et al., 2008; Goujard, 2007; Kjaersgaard et al., 2008) . In the study period of this investigation (1993-2004) these screening methods were not yet introduced in most of the countries included. In Sweden, for example, only half of pregnant women were offered such screening in 2009, and in some countries amniotic fluid sampling is restricted to older mothers (>37 years of age in Norway).
All these factors have resulted in differences in the prevalence of DS births. Norway with a rather large population of older mothers and with little use of prenatal diagnostic procedures has a high rate of children born with DS (17/ 10,000 births). France, especially the Paris region, has a high proportion of older mothers, but the use of prenatal procedures and terminations of pregnancies are widely used, which results in one of the lowest prevalence of DS births combined with the highest rate of ToP with DS.
In spite of similar numbers of mothers older than 35 years of age among registers there was a large variation in reported cases with DS among the registers. This raised a suspicion of under-registration. Under-reporting in the England register has previously been shown (Boyd et al., 2005) . When this register is excluded from the calculations, the total mean of births 1 ToP changed from 13.1 to 16.8/10,000 births in 1993 and from 18.2 to 21.5/ 10,000 births in 2004. In addition, we had data on only the percentage of mothers older than 35 years of age, but not the exact numbers of mothers in each age group. Thus we could not evaluate the correct ascertainment according to the method of Hecht and Hook (1981) . In an ongoing study by Leoncini and co-workers using data from present registries for the period 2002-2005, the ascertainment has been calculated using the method of Hecht and Hook (1981) . The under-ascertainment varied among registers and was in some registers substantial; it was most likely due to under-reporting of ToP, rather than births with DS (Leoncini, personal communication).
CONCLUSIONS
Maternal age at delivery has increased in almost all parts of the western world. In 1993 about 11% of mothers were older than 35 years of age, and 12 years later it was about 19%. This resulted in a great increase of pregnancies with DS, but because of increasing use of prenatal diagnostics procedures and terminations of pregnancies, the prevalence of DS births remained stable in most registers. There are, however, differences between the European and Australian registers compared to the North American registers, which report fewer terminations of pregnancy with DS and do not show the same increase in maternal age. 
